INTRODUCTION
Modern time dentistry counts on several resources for treating patients concerning both restorative materials and dental restorative techniques, as well as equipment for dental use. Such fact is the result of the researchers' restless search for knowledge to develop functional, esthetic and long lasting dental restorations.
Buonocore introduced the concept of acid etch of the dental surface in 1955 -a concept which took about two decades to be fully accepted. Through a research conducted by SILVERSTONE et al. 20 in 1975, it was possible to observe, by means of scanning electron microscopic analysis, the morphological alterations which occurred in the dental enamel after treatment using phosphoric acid, and they where classified in patterns type I, II and III.
Nowadays, with the development of adhesive materials and the introduction of several new restorative techniques, the dental structure can receive different sorts of surface treatment. The chemical priming of dental enamel, for instance, can be performed with other chemical agents such as nitric, maleic and pyruvic acids 2, 3, 10, 21, 23 , as well as with phosphoric acid. Dental enamel can also be subjected to mechanical treatments such as the aluminum oxide jet The use of aluminum oxide flow at high speed in order to remove dental structure had already been described by BLACK 4 in 1945. Cavity preparation was, at that time, performed with handpieces which worked at lower speeds than the handpieces used nowadays. That equipment produced heat, vibration and noise, which created relevant discomfort to patients. The initial suggestion of using abrasion with aluminum oxide was strengthened, aiming to diminish or even solve such inconveniences.
In 1951, one of the most prominent manufacturers of dental equipment, SS White, commercialized Airdent as the first unit of abrasive air. In order to use it correctly, interested professionals had to undergo intensive training. However, although air abrasion showed efficiency in cutting hard dental structure, such as dentin and enamel, it did not show the same efficiency in conforming the angles required by the restorative materials used at that time. Amalgam, gold and silicate cement were the only restorative materials prescribed for all classical Black preparations, which demanded defined angles and mechanical retention among other characteristics. Furthermore, the cost of the Airdent unit associated with the introduction of high rotation and micromotors, which were less expensive, inhibited its use for a long period. The idea of a flow of particles at high speed persisted and it was once again introduced as a prophylaxis technique with sodium bicarbonate in the mid 1980's 9, 12, 19, 22 . Simultaneously, laboratorial procedures included the use of aluminum jet in the cleansing of inner surfaces of metal castings.
Nowadays, with the development of new abrasive air equipment, the procedure of microabrasion has been combined with several adhesive restorative techniques in the preparation of dental surfaces and of internal surfaces of indirect restorations, which will receive the application of adhesive materials. Its aim is to obtain residue-free surfaces with increased surface energy, improving the wetting capacity of the adhesive agents. Aluminum oxide jet has been used in procedures such as the initial preparation of dental surfaces before adhesive cementation, treatment of the metal surfaces of adhesive prosthesis, veener re-cementation (regarding dental structure as well as metal crowns), composite repairs, amalgam repairs, porcelain repairs, orthodontic band cementation, bracket bonding, crown cementation, inlay and onlay cementation, dental pigment removal and cleft sealing, among others 8, 11, 13, 14, 15, 16, 17, 18, 24 . However, literature regarding the use of aluminum oxide jet is still rare as far as the alterations produced in the dental structure are concerned. Due to the increasing use of this resource in surface preparation for adhesion, the aim of this study is the assessment of the alterations produced by the use of abrasive air on dental enamel by means of scanning electron microscopy, considering the surface micromorphological changes.
MATERIAL AND METHODS
According to the aims of this study, dental enamel surfaces were subjected to mechanical priming with aluminum oxide jet and then observed by means of scanning electron microscopy.
Twenty third human molars extracted after eruption and stored in 0.1% aqueous timol solution were selected. All teeth were washed in running water for at least 12 (twelve) hours before the mechanical priming. This was carried out in the center of the vestibular surfaces of the teeth, in a 5mm 2 rectangular area. Micro Etcher II (manufactured by Danville Engineering Inc., USA), with 50 µm particles, was the equipment used. The jet pressure was controlled by a manometer, connected to the compressed air tubing to which the equipment was connected, and it was kept at 80 psi.
The sampling group of 20 surface preparations was divided into 4 experimental groups, which received the following treatment variations:
• Group I: 10-second jet application, at a distance of 5 mm, with 90º of application inclination; 10-second air/water spray washing and, finally, air spray drying until the loss of brightness of the enamel surface; • Group II: similar to Group I, varying only the angle of application to 45º; • Group III: 15-second jet application, at a distance of 5 mm, with 90º of application inclination; 10-second air/water spray washing and, finally, air spray drying until the loss of brightness of the enamel surface; • Group IV: similar to Group III, varying only the application angle to 45º. After drying, all surface preparations, were kept at room temperature until their assembling on the microscope sample holders, metalization (Denton Vaccum -Desk II) and scanning electron microscopic observation (JSM 5410 of JEOL, Japan).
RESULTS AND DISCUSSION
The observation of the surface alterations produced by aluminum oxide jet on the enamel of the vestibular surfaces of third upper molars, was recorded for each of the 20 (twenty) samples as follows: each sample represented by a rectangular area was divided into 4 quadrants; each quadrant had its middle area photographed; in addition, another photomicrograph was taken of the center of the whole sample. So, for each sample, 5 (five) photomicrographs were taken, totalizing 25 (twenty-five) records for each experimental group. In this phase, the visual analysis of each group was carried out, highlighting the most frequent features of each one of them.
In general, all groups exhibited irregularities, indentations and surface depressions with linear shapes, showing the pattern of the impact of irregular particles, applied under high speed flow and high intensity, on the dental enamel:
• Group I: surface randomly engraved, with lots of irregularities, showing the "collision" of aluminum oxide with it. The enamel prism structure is not revealed through preferential attrition (wear) of the head or the body of the prisms, such as it is under the effect of acid conditioning; • Group II: aspects similar to Group I, showing smaller depths of indentation on the enamel surface; • Group III: very irregular enamel surface, also showing high depths of indentation like Group I, but in a more intense way in relation to Groups I and II; • Group IV: enamel surface very altered, irregular, deeply marked, but with less deep indentations if compared with Groups I, II and III.
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FIGURE 2 -Photomicrographic aspects of Group III (A) and Group IV (B) (Original magnification: 500 X).

FIGURE 1 -Photomicrographic aspects of Group I (A) and Group II (B) (Original magnification: 500 X).
Figures 1 and 2 present aspects of Groups I, II, III and IV. The photomicrographs were carefully selected to illustrate the descriptions previously carried out for each group, since each group had 25 (twenty-five) photomicrographs taken of 5 (five) treated surfaces.
Besides the features mentioned above, eventual waves were observed on the enamel, which resembled fish flakes if observed slightly out of focus (Figure 3). In accordance with the purpose of this research, its simple aim has been achieved. Its importance is based on the fact that alternative chemical and/or mechanical surface treatments could be introduced in surface priming, including enamel priming. The presented results showed that the mechanical treatment of a highly organized tissue such as the enamel was not able to reveal the prism surface. With chemical treatment, which is selective, it is possible to reveal the organized prism surface as reported by SILVERSTONE et al. 20 in 1975. The changes caused by microetching on the enamel surface are more qualitatively intense when aluminum oxide jet is used for 15 seconds at a 90-degree inclination. From this study on, chemical, mechanical and bonding resistance tests should be carried out on these new surfaces created by aluminum oxide treatment.
Although we do not know all of the new equipment, materials and techniques rapidly introduced by merchandising, air abrasion has been currently used, directly or indirectly, in our daily clinical practice.
CONCLUSIONS
The treatment of enamel surface with aluminum oxide jet created a new irregular superficial aspect, showing surface depressions which result from the impact of the particles, with linear shapes caused by high speed flow and high intensity. In this study, the most qualitatively intensive results were revealed when aluminum oxide jet was used for 15 seconds at a 90-degree inclination.
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A Odontologia de nossos tempos conta com inúmeros recursos para o tratamento de pacientes. Com o desenvolvimento dos materiais adesivos e a introdução de novas técnicas restauradoras, a estrutura dental pode receber diferentes tipos de tratamentos superficiais. O uso do fluxo de óxido de alumínio em alta velocidade para a remoção de estrutura dental foi descrito por Black em 1945, no entanto, a literatura pertinente ao uso do jato de óxido de alumínio ainda permanece escassa no que se refere às alterações produzidas na estrutura dental. Atualmente, com o desenvolvimento de novos equipamentos de ar abrasivo, o procedimento de microabrasão vem sendo incorporado a várias técnicas restauradoras adesivas no preparo de superfícies dentais e superfícies internas de restaurações indiretas, as quais receberão a aplicação de materiais adesivos. O objetivo simples deste estudo foi avaliar as alterações produzidas pelo uso do ar abrasivo sobre o esmalte dental por meio de microscopia eletrônica de varredura, observando-se as alterações micromorfológicas superficiais. A importância deste estudo baseia-se no fato de que tratamentos superficiais alternativos químicos e mecânicos venham a ser introduzidos para o condicionamento de superfícies, inclusive do esmalte dental.
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